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Carbon dioxide 
influence on intestinal 
circulation, 21-22 
liver circulation related to 
tension of, 59 
Carbonic anhydrase activity 
in collecting ducts, 171-172 
Carboxypeptidase 
effect on chemotactic factors, 
284 
Cardiac glycosides 
effect on sodium, potassium 
ATPase, 380-382 
endogenous ligands of 
receptor of, 383-384 
myocardial toxicity of, 
381-382 
receptor for therapeutic 
action of, 381 
Cardiotoxins 
aconitine, 465-467 
action on cardiac plasma 
membranes, 463-471 
batrachotoxin, 465-467 
ervatamine, 470 
grayanotoxins, 465-467 
palytoxin, 470 
saxitoxin, 463-465 
scorpion and sea anemone 


on sodium ionic channels, 
463-470 

in study of differentiation of 
cardiac sodium 
channels, 469-470 

tetrodotoxin, 463-465 

veratridine, 465-467 

Catecholamines 

actions on heart, 475 

adenylate cyclase activation 
by, 478-480 

desensitization of 
beta-adrenergic receptors 
to, 478-481 

effects on liver circulation, 
62-63 

phospholamban 
phosphorylation in 
cardiac sarcoplasmic 
reticulum related to 
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inotropic action of, 
411-412 
receptors in heart, 475-481 
regulation of adrenergic 
receptors by, 478-481 
See also Adrenergic 
receptors; Epinephrine; 
Norepinephrine 
Cathepsin B 
in prohormone conversion to 
hormone, 632-633 
Caveolae intracellulares, 
234-235 
Cavernous sinus, 86-87 
CCK 
intestinal blood flow and 
motility effects of, 34-35 
Cell coupling 
conduction velocity related 
to, 489-490 
Cell membrane 
of myocardial cell, 373 
Cellular slime moulds 
see Dictyostelium discoideum 
Central nervous system 
in control of liver circulation, 
61-62 
in control of onset of 
puberty, 595-609 
in control of ovarian 
function, 583-590 
arcuate nucleus and 
pulsatile gonadotropin 
secretion, 583-585 
in control of stomach blood 
flow, 3-6 
hypothalamic control of 
pituitary ovarian axis, 
588-590 
influence on intestinal 
absorption, 51 
ovarian control of 
gonadotropin secretion, 
585-588 
Cerebral circulation 
brain temperature related to 
temperature in, 87-92 
breathing rate related to, 
90-92 
circle of Willis, 86 
importance of temperature as 
factor affecting brain 
temperature, 86 
rate of blood flow related to 
heat stress in, 90-92 
venous drainage to cavernous 
sinus, 86-87 
Chemoattractants 
arachidonic acid derivatives, 
557 
C5a, 555-556 
cell surface binding sites for, 
537-539 
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cyclic AMP as, 535-539, 
543-546 

folic acid, 536 

formylated peptides, 556-557 

of leukocytes, 555-557 

membrane potential changes 
stimulated by, 559 

oligopeptides, 536 

oxygen, 536-537 

regulation of binding to 
receptor in leukocytes, 
557-559 

regulation of destroying 
enzyme, 545-546 

in various Dictyostelium 
species, 536-537 

Chemoreceptors 

in bacterial chemotaxis, 

503-504 


Chemotactic mediators 


arachidonic acid metabolites 
in generation of, 
287-288 

cell-derived, 285-289 

complement-derived, 284-285 

experimental studies on role 
in lung injury, 289-291 

and immune 
complex-associated lung 
injury, 290-291 

inhibitors in lung, 284-285 

intrapulmonary effects on 
lungs, 289-290 

intravascular effects on lungs, 
289 

involved in lung injury, 
283-291 

experimental studies on, 
289-291 
origin and regulation of, 
283-289 

lymphokines, 288 

mast cell-derived, 288 

oxygen metabolites in 
generation of, 286-287 

produced by alveolar 
macrophages, 288 


Chemotaxis 


bacterial, 501-515 

adaptation and 
de-adaptation in, 
505-506 

attractants, 501 

central components of 
sensing system in, 
504-505 

chemoreceptors in, 
503-504 

comparator function of 
transducers in, 507 

control of methylation in, 
507-510 
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evolution of, 514 
genetics of, 503-505, 
508-510 
motility and, 501-502 
phosphotransferase system 
in, 510-511, 513 
repellents, 501 
responses to changes in 
protonmotive force, 
512 
sensory strategy and, 
502-503 
thermotactic response, 513 
transducers in, 504-507 
weak acid repellents and 
pH taxis, 511-512 
in Dictyostelium, 535-536 
cell behavior during, 542 
chemoattractants in 
various species, 
536-537 
cyclic AMP as 
chemoattractant in 
535-539, 543-546 
functions of, 535-536 
gradient detection in, 543 
periodic synthesis and 
release of cyclic AMP 
in, 543-545 
reactions probably 
involved in, 539-542 
of leukocytes, 553-565 
attractant binding to 
receptor in, 557-559 
biochemical characteristics 
of, 555-564 
chemoattractants involved 
in, 555-557 
cyclic nucleotide changes 
in, 560 
general characteristics of, 
553-555 
ionic events involved in, 
559-560 
in locomotion, 563-564 
measurement of, 555 
membrane potential 
changes in, 559 
methyl-accepting proteins 
of, 505-510 
phospholipid metabolism 
in, 561-563 
protein methylation 
metabolism in, 
560-561 
methyl-accepting proteins of, 
505-510 


receptor-mediated events 
in, 554-555, 559-563 
in Paramecium 
action potential generation 
in, 521-522 
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avoiding reaction, 525-526 
calcium influx in, 522-523 
ciliary reversal in, 523-524 
hyperpolarization and 
speed control of cilia, 
524-525 
prospects in study of, 
$31-532 
receptor potential 
generation in, 520-521 
responses to chemicals, 
527, 580 
in study of cell behavioral 
response, 499-500 
universality in biological 
systems, 499 
variety of cells seen in, 553 
See also Chemoattractants 
Chick embryo heart cells 
sodium pump in, 393 
Chloride 
effect on calcium release 
from cardiac 
sarcoplasmic reticulum, 
452-454 
ionic channels in muscle, 
364-366 
in slow fibers, 368 
reabsorption of 
cotransport process with 
sodium, 191-192 
ion mobility ratio with 
bicarbonate and, 187 
ion mobility ratio with 
sodium and, 186-188 
in proximal tubule, 183, 
185-188 
in thick ascending limb of 
Henle’s loop, 190-192 
Cholecystokinin 
and gastric blood flow, 8 
influence on liver circulation, 
od 


prohormone conversion to, 
633, 634 
Cholera toxin 
in ADP-ribosylation, 
663-664 
effects of toxin on intestinal 
absorption, 50-51, 53 
Chronic granulomatous disease 
abnormal membrane 
potential changes in 
chemotactic response, 
559 
Cilia 
beat cycle in Paramecium, 
523 
calcium role in action of, 
523-524 
hyperpolarization and speed 
control of, 524 
repellents to, 530 


Liver circulation; 
Stomach circulation 
Clearance methods for 
gastrointestinal blood flow, 
76 
Clearance of tritiated water, 
78-19 
Colchicine 
effect on leukocyte 
subcellular structure, 
554 
Collecting ducts, 167-172 
in acid-base balance, 171-172 
antidiuretic hormone effect 
on, 172 
heterogeneity of sodium 
reabsorption in, 207-209 
intercalated cells of, 168-171 
phosphate reabsorption in, 
204-205 
in potassium excretion, 
170-171 
subdivisions of, 194 
transport processes in, 
194-197 
Comparative biology 
bird flight energetics, 
109-117 
brain cooling studied by, 
85-93 
energetics of locomotion in 
endothermic insects, 
133-140 
in evolution of hormones, 
615-623 
link between energetics and 
mechanics of locomotion 
studied by, 97-98 
locomotion in fish, 121-130 
Complement 
chemotactic factors derived 
from, 284-285 
inhibitors of, 284-285 
Conductance, intestinal 
during absorption, 48-49 
Conduction system in heart 
see Arrhythmias 
Conduction velocity in heart, 
489-491 
action potential 
depolarization role in, 
489 
cell coupling role in, 489-490 
cell excitability influence on, 
490-491 





two cell types in, 165 
Corti id 


see Glucocorticoids 
Countercurrent exchange 
system 
in intestinal absorption, 53 
medullary recycling of urea 
in, 212 
nephron heterogeneity role 
in, 211-216 
role in brain cooling during 
exercise, 89-90 
vasopressin enhancement of 
sodium transport and, 
214 
Coupling ratio 
and electrogenic mechanism 
of sodium pump, 395 
Cyclic AMP 
in active calcium transport in 
cardiac sarcoplasmic 
reticulum, 405-406 
attraction by Dictyostelium, 
535-539, 543-546 
coordinated regulation of 
phosphorylation with 
calcium, 671-672 
destruction in Dictyostelium, 
545-546 
in Dictyostelium locomotion, 
542 
in leukocyte chemotaxis, 560 
in mediating inotropic effect 
of catecholamines, 412 
as mediator in Dictyostelium 
chemotaxis, 616 
periodic synthesis and release 
in Dictyostelium, 
543-545 
receptors for, 537-538 
as regulator of acetylcholine 
receptor levels, 325 
as second messenger, 667 
short-term responses as 
mediators of chemotaxis, 
539 
stimulation of own 
production, 535-536 
See also Adenylate cyclase 
Cyclic GMP 
in leukocyte chemotaxis, 560 
role in chemotaxis in 
Dictyostelium, 540-541 
See also Guanine nucleotide 
regulatory protein 
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Cyclooxygenase, 287 
in prostaglandin synthesis, 
257-258 
Cysteinyl residues 
in calcium ATPase 
polypeptides, 300-301 
Cytochalasin B 
effect on leukocyte 
subcellular structures, 
554 


D 


Desensitization of 
beta-adrenergic receptors, 
478-481 

to isoproterenol, 478-480 
relevance to hypertension, 
479-481 
Diabetes mellitus 
insulin receptors in, 641, 
645-46 
Dictyostelium discoideum 
cell behavior during 
chemotaxis in, 542 
chemoattractants in various 
species of, 536-537 
chemotaxis in, 535-546 
cyclic AMP as 
chemoattractant in, 
535-539, 543-546, 616 
folic acid as chemoattractant 
in, 536, 538-539 
gradient detection in, 543 
reactions involved in 
chemotactic response of, 
539-542 
cyclic GMP regulation, 
540-541 


myosin heavy chain 
dephosphorylation, 
541 


phospholipid methylation, 
541-542 
short-term responses to 
cyclic AMP, 539 
regulation of 
enzymes in, 545-546 
Digitalis 
See Cardiac glycosides 
Distal tubule, 161-164 
cortical ascending thick limb 
of loop of Henle, 162 
distal convoluted tubule, 162 
hormone sensitivities in, 
167 
divisions of, 161, 189-190 
electrolyte concentrations in 
nuclei of, 175 
medullary ascending thick 
limb of loop of Henle, 
161-162 
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transport processes in, 
192-193 
Dopamine 
calmodulin role in action of, 
674 
effect of lung passage on, 271 
effect on liver circulation, 63 


E 


Ectopic heart rhythm, 486 
induced by injury current, 
488 


Elastase 
chemotactic factors activated 
by, 285-287 
inhibitor of, 249 
Elastic strain energy, 99 
Electrogenic sodium pump, 
389-398 
Electroneutral sodium pump, 
389, 394-395 
Endocytosis 
calmodulin and 
receptor-mediated, 
675-676 
Endorphins 
and appetitively motivated 
learning, 574-576 
and aversively motivated 
behaviors, 572-574 
clearance from blood, 575 
effect on memory, 573-574 
processing of prohormone of, 
633 


vasopressin secretion 
stimulated by, 576 
Endothelium 


Endothermic insects 
energetics of locomotion in, 
133-140 
Energy 
conversion to work in 
locomotion, 97-106 
elastic strain, 99 


mechanical during 
locomotion, 99-101 

metabolic cost of generating 
force during locomotion, 
103-105 

storage and recovery in 
elastic elements during 
locomotion, 103 

Energy consumption 

comparative approach to 
locomotion, 97-98 

efficiency during locomotion, 
101-103 
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in fish locomotion, 121-130 
caloric input related to, 
126-128 
in circulating blood, 125 
efficiency during tuna 
locomotion, 123-124 
in ion-osmoregulation, 
125-126 
in irrigating gills, 125 
thermoconservation and, 
129-130 
thrust/drag relationships 
and, 128-129 
in flying bird, 109-117 
See also Flight energy 
as function of speed and 
body size, 98-101 
in insect locomotion, 
133-140 
flight, 135-140 
jumping, 135 
walking and running, 
134-135 
measurement in flying birds, 
109-110 
rate during locomotion, 
104-105 
Enkephalin 
processing of prohormone of, 
3 


Enkephalinase inhibitor, 249 


es 
induction effect on liver 
circulation 
kinetics of metabolic reaction 
in lungs, 244-247 
localization in pulmonary 
vascular endothelium, 
223-237 
See also Angiotensin 
converting enzyme; 
ATPase 
Eosinophil chemotactic factors 
of anaphylaxis, 288 
Epidermal growth factor 
prohormone processing of, 
634 


Epinephrine 
affinity for beta-receptor 
subtypes, 476 
effect on intestinal smooth 
muscle, 34 
effect on liver circulation, 63 
effect on slow inward 
calcium current in heart, 
430, 431 
effect on stomach blood flow, 
6-7 
lack of effect of passage 
through lungs on, 271 
Ervatamine 
as cardiotoxin, 470 
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Escherichia coli 
effect of toxin on intestinal 
absorption, 50-51 
flagella and motility of, 502 
Estradiol 
in control of gonadotropin 
secretion, 585-588 
maturation of positive 
feedback on 
gonadotropins, 606-607 
negative feedback on 
gonadotropins, 602-603 
Estrogen 
positive feedback effect on 
gonadotropins, 597 
role in adrenarche, 608-609 
See also Estradiol 
Evolution 
of peptide hormones, 
615-623 
conservation of structure 
in, 622 
gene duplication in, 
617-619 
gene repression in, 
619-620 
single hormone functioning 
in new role in, 
620-621 
Exercise 
brain cooling in, 89-90 
lungs role in physiologic 
hypertension of, 247 
Exocytosis 
in hormone-receptor 
mediated activity, 673 
Extracellular space 
nephron heterogeneity in 
maintaining fluid 
balance with expansion 
of, 206-211 
prostaglandins role in 
maintenance of, 210-211 


F 


Fatty acids 
effect on myocardial sodium 
pump, 378 
Fibronectin 
in glomerulus, 150 
Fick principle, 74, 76 
Fish 


energetics of locomotion in, 
121-130 
thermoconservation and 
energetics in, 129-130 
Flagella 
energization of motion of, 
502 


motility in Escherichia coli 
related to, 502 


regulation of rotation in 
bacterial chemotaxis, 
508-509 
Flight energy 
in birds, 109-117 
aerodynamic powers 
involved in, 110 
during boundary flight, 
115 
efficiency of, 112 
during foraging, 116 
during forward flight, 
110-112 
during gliding and soaring, 
114 
during group flight, 
115-116 
during hovering, 114-115 
measurement of, 109-110 
metabolic power curves in, 
111-112 
power consumption and, 
110-112 
power-velocity curves in, 
111, 112 
size as variable, 112-114 
strategies for improving 
performance, 114-117 
theoretical models of, 
111-112 
in endothermic insects, 
135-140 
aerodynamic forces 
involved in, 135-137 
gliding and soaring, 137 
heat transfer, 137-138 
indirect measures of power 
in, 138-139 
oxygen consumption, 138 
power measurements 
during, 138-139 
power requirements in, 
135-138 
utilization of flight fuels, 
139 


during warm-up, 139-140 
Flow meter 
in measurement of 
gastrointestinal blood 
flow, 73-74 
Fluorescence microscopy 
in evaluation of 
gastrointestinal 
circulation, 72 
Fluorescent excitation analysis, 
81 
Fluoride 
stimulation of adenylate 
cyclase activity by, 663 
Folic acid 
as chemoattractant, 536 





inactivation in Dictyostelium, 
546 


receptors for, 538 
Follicle stimulating hormone 


HH) 

change in ratio to LH during 
puberty, 604-605 

difference from LH in 
inhibitory effect of 
GnRH on, 585 

discordance with LH release 
during maturation, 
604-605 

levels from fetal life through 
puberty, 598-599 

pulsatile release in puberty, 
599 


pulsatile secretion of, 
583-585 
See also Gonadotropins 
Formylated peptides 
as leukocyte chemoattractant, 
556-557 
regulation of binding to 
receptor, 557-559 
Friction 
effect on muscle work in 
locomotion, 101 
FSH 
See Follicle stimulating 
hormone 


G 


Gastric acid secretion 
clearance methods in 
evaluation of, 76 
nervous system control of, 


stomach blood flow and, 
9-10 
Gastrin 
acid secretion and, 9-10 
effect on stomach blood flow, 
8 


prohormone conversion to, 
633 


Gastrointestinal blood flow 
measurement, 71-78 

angiography in, 80 

capillary filtration coefficient 
in, 78 

clearance methods, 76 

clearance of tritiated water 
in, 78-79 

clinical techniques for, 79-81 

criteria for selection of 
technique, 71 

direct visualization 
techniques, 71-73 

fluorescent excitation analysis 
in, 81 
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fractionation of isotopes and 
microspheres in, 76-77 
functional techniques for, 
77-19 
in vitro vascular segments in, 
79 
indicator dilution methods 
in, 74-75 
intraperitoneal xenon 
washout method for, 
80-81 
morphologic studies in, 73 
noncannulating flow meters 
in, 73-74 
oxygen tension in, 79 
venous outflow method for, 
73 
video diluton technique for, 
80 
washout techniques in, 
75-76, 80-81 
See also Intestinal 
circulation; Liver 
circulation 
Genes 
calcium role in expression in 
muscle, 345-347 
duplication in peptide 
hormone evolution, 
617-619 
nucleotide sequence in genes 
coding for hormones, 
622 
repression in evolution of 
hormones, 619-620 
Genetics 
of bacterial chemotaxis, 
503-505, 508-510 
of hormone secretion, 
616-617 
Gliding energetics, 114 
in endothermic insects, 
137 
Glomerular basement 
membrane 
morphology of, 150-152 
Glomerular filtration rate 
vasopressin and heterogeneity 
of, 213-215 
Glomerulus 
endothelium in acute renal 
failure, 152 
glycoproteins in, 150 
glycosaminoglycans in, 150 
podocyte in, 150-152 
types of cells cloned from 
epithelium of, 152 
Glucagon 
activation of adenylate 
cyclase in uncoupled 
system, 662 
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effect on intestinal 
absorption, 49 

and gastric blood flow, 8 

hepatic vascular actions of, 
64 

proglucagon conversion to, 
633 


regulation of bound receptor 
activation of adenylate 
cyclase, 653-654 
Glucocorticoids 
inhibition of liberation of 
arachidonic acid, 259 
leukocyte chemotaxis effects of, 


Glucose 
effect on intestinal 
circulation, 19 
reabsorption in proximal 
tubule, 183-185 
See also Insulin 
Glycine 
reabsorption in proximal 
tubule, 183, 184 
Glycosaminoglycans in 
glomerulus, 150 
GMP 
see Cyclic GMP 
GnRH 
see Gonadotropin releasing 
hormone 
Golgi apparatus 
in sarcoplasmic reticulum 
synthesis, 343 
in synthesis of acetylcholine 
receptor, 321-322 
Gonadarche, 595 
Gonadotropin releasing 
hormone (GnRH) 
calmodulin role in LH 
release induced by, 
674-675 
continuous infusion 
inhibition of 
gonadotropin secretion, 
584-585, 598 
difference in inhibitory effect 
on FSH and LH, 585 
functional inefficiency 
prepubertally, 604 
inhibition of release during 
childhood, 600-603 
rate of release and ovarian 
function, 589-590 
rhythmic discharges of, 
583-585 
synthetic hormone 
interaction with 
pituitary gonadotropin 
secretion, 603-605 
therapeutic use in 
amenorrhea, 588, 590 
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Gonadotropins 

arcuate nucleus and pulsatile 
secretion of, 583-585 

continuous infusion of 
GnRH inhibitory effect 
on, 584-585, 598 

disorders characterized by 
infrequency of, 590 

episodic release in puberty, 
599-600 


estradiol negative feedback 
on, 602-603 
in gonadal dysgenesis, 602 
levels from fetal life through 
puberty, 598-599 
maturation of estradiol 
positive feedback effect 
on, 606-607 
ovarian control of secretion 
of, 585-588 
estradiol role, 585-588 
hypothalamus versus 
pituitary as site of, 
586-588 
progesterone role, 585-586, 
588, 590 
patterns of secretion of, 
597-598 
prepubertal restraint of 
release of 
intrinsic CNS inhibitory 
mechanism, 602 
negative feedback 
mechanism, 600-603 
release following GnRH 
administration, 604-605 
synthetic GnRH interaction 
with pituitary secretion 
of, 603-605 
See also Follicular 
stimulating hormone; 
Leuteinizing hormone 
Grayanotoxins 
action on fast sodium 
channel in heart, 
465-467 
Growth hormone 
insulin receptors in deficiency 
of, 644 
insulin resistance associated 
with excess of, 641-642 
receptor of, 647 
GTP 


role in hormone-receptor 
interactions, 659-660 

See also Cyclic GMP; 
Guanine nucleotide 
regulatory protein 

Guanine nucleotide regulatory 
protein, 653 

and beta-adrenergic receptor 

interaction, 656 
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cholera toxin and 
ADP-ribosylation of, 
663-664 

in disease, 664-665 

in fluoride-stimulated 
adenylate cyclase 
activity, 663 

and glucagon receptor 
interaction, 653-654 

mechanism of, 659-662 

and parathyroid hormone, 
657 

purification of, 664 

and receptor affinity, 661 

receptor complex with, 658 

in uncoupled adenylate 
cyclase systems, 661-663 

variety of receptor-adenylate 
cyclas> systems coupled 
through, 657 


H 


Heart 
adrenergic receptors in, 
475-481 
arrhythmia mechanisms, 
485-492 
cardiotoxins effect on, 
463-471 
injury currents in, 488 
slow inward calcium current 
in, 425-432 
Heat exchange 
nasal cavity properties for, 
87 


See also Brain cooling 
Heat transfer 
by insects in flight, 137-138 
Henle, loop of 
in classifying nephrons, 
148-149 
cloning of cells of, 173 
species variation in, 149 
thick ascending limb, 
161-162 
cortical, 161 
heterogeneity of sodium 
reabsorption in, 213 
medullary, 161-162 
morphologic subdivisions 
of, 190 
in providing maximal 
med 
hypertonicity, 191 
role in heterogeneity of 
sodium reabsorption, 
210 
transport processes in, 
190-192 
thin limb segments, 157-161 


ascending limb of 
nailer 
descending short limb, 158 
four regions of, 157 
lower descending limb of 
long-looped nephron, 
160-161 
role in heterogeneity of 
sodium reabsorption, 
210 
role in urine osmolality 
changes, 189 
transport processes in, 
188-189 
upper descending limb of 
long-looped nephron, 
159-160 
urea exchange in, 159, 212 
Hepatic artery flow 
see Liver circulation 
Histamine 
acid secretion and, 9-10 
effect on liver circulation, 65 
effect on stomach blood flow, 
7-8 
intestinal blood flow and 
motility effects of, 35 
lack of effect of passage 
through lungs, 271 
receptor role in gastric 
circulation, 7-8 
Histidine 
as functionally important site 
of calcium ATPase, 302 
Histones 
in regulation of sarcoplasmic 
reticulum protein 
synthesis, 347 
Hormones 
biosynthesis from larger 
polypeptides, 625-635 
conformational changes in, 
628-629 
loop model of, 626-628 
pore model of, 626 
preprotein cleavage 
mechanisms in, 629 
prohormone processing in, 
630-634 


proteases involved in, 
631-634 
trigger hypothesis of, 
628-629 
caimodulin role in 
receptor-mediated 
activity, 672-675 
evolution of 
conservation of structure 
in, 622 
first appearance in, 
615-617 





gene duplication in, 
617-619 
gene repression in, 
619-620 
patterns of, 617-622 
single hormone functioning 
in new role in, 
620-621 
gastrointestinal 
effect on stomach blood 
flow, 8 
influence on liver 
circulation, 63-64 
lack of value of blood levels 
of locally active 
peptides, 621 
lung clearance of, 241-252 
receptors for, 639-640 
as activator of target cell, 
640 


alterations in human 


growth hormone, 647 

guanine nucleotide 
regulatory protein in 
interaction of, 
659-662 

insulin, 641-646 

insulin-like growth factors, 


646 

methods of characterizing, 
640-641 

prolactin, 647 

regulation of interactions 
after binding, 653-665 
by binding to, 


Hovering flight energetics, 
114-115, 138-139 


urine 
5—Hydroxytryptamine (SHT) 
lung metabolism of 

effect on lung circulation, 
273-274 

limited by transport, 
269-270 

magnitude of, 271-273 

oxygen lung toxicity 
mediated 
change in, 276 
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platelet aggregation 
modified by, 273 
as marker of pulmonary 
endothelial cell damage, 
275 
possible role in pulmonary 
hypertension, 276-277 
Hyperthermia, intestinal 
motility effects on, 33 
postprandial, 18-19 
Hypertension 
angiotensin converting 
enzyme inhibitors in 
treatment of, 247-251 
desensitization of 
beta-adrenergic receptors 
relevance to, 479-481 
lungs role in 
exercise-induced, 247 
Hypoglycemia 
insulin levels with non-islet 
cell tumors, 646 
See also Insulin 
Hypogonadotropic 
hypogonadism 
response to GnRH in, 605 
Hypothalamo-pituitary ovarian 
axis, 588-590 
ontogeny of, 608 
Hypothalamus 
arcuate nucleus role in 
gonadotropin secretion, 
584-585, 595-596 
control of pituitary-ovarian 
axis by, 588-590 
in estrogen-induced negative 
feedback on 
gonadotropins, 602-603 
medial basal, 584 
role in estrogen and 
progesterone feedback 
actions, 586-588 
role in gonadotropin release, 
584-585 
temperature of, 92 
See also Brain cooling; 
Brain temperature 
Hypoxia 
effect on angiotensin 
converting enzyme, 264 
effect on lung metabolic 
functions, 251 


I 


Immune complexes 
and neutrophil-dependent 
lung injury, 290-291 
Indicator dilution methods 
for gastrointestinal blood 
flow, 74-75 
Injury currents inducing 
ectopic impulses, 488 
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Insects 


energetics of locomotion in, 
133-140 
flight, 135-140 
terrestrial, 134-135 
Insulin 
antibodies against, 642-643 
deficiency of, 644 
excess of, 645 
in newborns, 645 
proinsulin conversion to, 
631-632 
receptors of 
in acromegaly, 641-642 
in diabetes mellitus, 641 
disorders of specificity of, 
645-646 
in hypoglycemia with 
non-islet cell tumors, 
646 
in obesity, 641 
post-binding defects of, 
644 


in primary target cell 
disorders, 643-644 
resistance to 
extreme, 642-644 
moderate, 641-642 
structure-function 
characteristics of, 622 
supersensitivity to, 644 
Insulin-like growth factors 
receptors of, 646 
Intestinal absorption 
blood flow related to, 43-54 
transport mechanisms in, 
44-45 
washout effect, 52-53 
conductance changes during, 
48-49 
countercurrent exchange role 
in, 53 
effective mucosal blood flow 
and, 44 
hemodynamics interaction 
with, 43-54 
liver blood flow after, 60-61 
oxygen delivery during, 
45-46 
regulation of, 49-52 
bacterial toxins in, 50-51 
glucagon in, 49 
neural, 51 
opiates and, 50 
prostaglandins in, 52 
somatostatin in, 49-50 
vasoactive intestinal 
peptide in, 50 
Starling forces influence on, 
46-48 
Intestinal circulation 
absorption related to, 53-54 
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arterial hypoxia effect on, 
17-18 
capillary density and, 16 
chemicals and 
neurotransmitters effect 
on, 33-36 
colloid osmotic pressure 
influences on, 46-48 
in different tissue layers, 30, 
32-33, 35-37 
effective mucosal blood flow, 
44 
glucose effects on, 19 
local control of, 13-25 
during absorption, 45-46 
glucose role in, 19 
interaction between 
metabolic and 
myogenic mechanisms 
in, 23-25 
interstitial hypoxia role in, 
22-23 
metabolic feedback signal 
controlling, 21-23 
metabolic model of, 14-19 
myogenic theory of, 14, 
23-25 
pressure-flow relationships 
in, 13-14, 19-21 
reactive hyperemia and, 18 
luminal distension effect on, 
36-38 
microspheres in measurement 
of, 77 
motility related to, 29-40 
blood flow effect on 
motility, 38-40 
motility effect on blood 
flow, 29-38 
postprandial hyperemia, 
18-19 
precapillary sphincter role in, 
14-15 


problems in measurement of, 


1 
regulation of, 1-2 
See also Intestinal 
circulation, local 
control of 
transport mechanisms and, 
44.45 
various chemicals effect on, 
33-36 
villous microvasculature and, 
43-44 
See also Gastrointestinal 
blood flow measurement; 
Liver circulation; 
Stomach circulation 
Intestinal distension 
effect on blood flow, 36-38 
Intestinal motility 
blood flow effect on, 38-40 
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effect on intestinal blood 
flow, 29-38 
chemical and 
neurotransmitter 
studies of, 33-36 
luminal distension and, 
36-38 
mechanisms of, 29-31 
rhythmic and tonic 
contractions, 31-33 
effect on lymphatics, 37-38 
ischemia effects on, 38-40 
various chemicals effect on, 
33-36 
Ion mobility ratio 
and proximal tubule 
reabsorption, 186-188 
Tonic channels 
in heart 
calcium, 417 
slow-inward calcium 
current, 425-432 
sodium pump, 375-384, 
389-398 
sodium-calcium exchange, 
435-447 
in Paramecium locomotion, 
526-529 
in skeletal muscle, 357-369 
calcium, 366-368 
chloride, 364-366 
in slow (tonic) fibers, 
368-369 
sodium, 358-361 
Ton-osmoregulation 
in fish locomotion, 125-126 
Isoproterenol 
desensitization of heart to, 
478-479 
effect on acid secretion, 9 
effect on stomach blood flow, 
6-7 
Isotopes 
fractional distribution in 
measuring 
gastrointestinal blood 
flow, 76-77 


Jumping 
energetics in insects, 135 
Juxtamedullary nephrons 
arteriole patterns of, 148 
comparison of proximal 
tubule reabsorption with 
superficial nephrons, 
185-186 
connecting tubule in, 165 
efferent arterioles of, 181 
loops of Henle in, 149 
proximal segments of, 182 
proximal tubule in, 154, 182 


role in heterogeneity of 
sodium excretion, 
209-211 

role in phosphate 
reabsorption, 204-206 

selective response of filtration 
rate to vasopressin, 
214-215 

thick ascending limb of 
Henle’s loop in, 190 

thin loops of Henle in, 189 

See also Nephrons, 
heterogeneity of 


K 


Kallikrein 
proinsulin converting activity 
of, 632 
Kidney 
heterogeneity of tubular 
transport function in, 
181-197 
see Nephrons, 
heterogeneity of 
morphology of 
basic principles underlying 
study of, 147 
cloning of renal cell 
populations in study 
of, 172-173 
collecting ducts, 167-172 
connecting tubule, 165-167 
distal tubule, 161-164 
glomerular basement 
membrane, 150-152 
in vitro culture of nephron 
cell populations in, 
173-174 
new techniques in, 
172-173 
proximal tubule, 152, 
154-157 
renal epithelial cell lines in 
study of, 172 
thin limb segments, 
157-161 
three types of renal 
corpuscles in, 147-148 
X-ray microanalysis in 
study of, 174-175 
See also Nephrons 
Kininase 
see Angiotensin converting 


appetitively motivated, 
574-576 





aversively motivated, 
572-574 
vasopressin effect on, 
577-578 
appetitively motivated, 578 
aversively motivated, 
577-578 
Leukocytes 
chemoattractants of, 555-557 
chemotactic factors derived 
from, 285-289 
chemotaxis of, 553-565 
biochemical characteristics 
of, 555-564 
cyclic nucleotide changes 
in, 560 
general characteristics of, 
553-555 
ionic events involved in, 
559-560 
in locomotion, 563-564 
measurement of, 555 
membrane phospholipid 
metabolism in, 
561-563 
membrane potential 
changes in, 559 
protein methylester 
metabolism in, 
560-561 
receptor-mediated events 
in, 554-555, 559-563 
regulation of 
attractant-receptor 
binding in, 557-559 
sensing system in, 554 
role in response to lung 
injury, 283 
Leukotrienes 
biosynthesis in lungs, 259 
chemotactic properties of, 
287-288 
effects caused by, 259 
inactivation of, 262 
LH 
see Luteinizing hormone 
Linoleic acid 
chemotactic activity of, 288 
Lipids 
importance in sarcoplasmic 
membrane development, 
341-342 
influence on beta-adrenergic 
receptor regulation of 
adenylate cyclase, 656 
Lipomodulin, 565 
Lipoxygenase, 287 
Liver circulation 
arterial blood composition 
changes affecting, 59 
blood gas tensions influence 
on, 59-60 
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enzyme induction effect on, 
61 
extrinsic regulation of, 61-66 
autacoids in, 64-65 
catecholamines in, 62-63 
gastrointestinal hormones 
in, 63-64 
nervous system in, 61-62 
vasoconstrictor peptides in, 
65-66 
intrinsic vasoregulation of, 
57-59 
hepatic arterial-portal 
interactions in, 58-59 
pressure-flow 
autoregulation, 57-58 
venous pressure elevation 
and, 58 
liver function related to, 
60-61 
metabolic stimulation effect 
on, 61 
osmolarity influence on, 60 
portal venous blood 
composition changes 
affecting, 59-60 
postprandial effects on, 60-61 
principle determinants of, 57 
See also Portal vascular 
system 
Locomotion 
calmodulin role in cell 
motility, 676-677 
comparative biology 
approach to, 97-106 
in Dictyostelium, 542 
differences on land and in 
water, 122 
energy consumption and 
speed and body size in, 
98-101 
in fish, 121-130 
circulating the blood in, 
125 


efficiency of, 123-124 
energy cost of, 122-129 
ion-osmoregulation in, 
125-126 
irrigating gills in, 125 
metabolic costs based on 
caloric inputs, 
126-128 
oxygen uptake measures in 
study of, 123-124 
speed related to mass, 
126-128 
thermoconversion and, 
129-130 
thrust/drag relationships 
and, 128-129 
frictional losses in, 101 
in insects 
flight, 135-140 
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terrestrial, 134-135 
in leukocytes 
chemotaxis-mediated 
effects, 563-564 
general characteristics of, 
553-555 
link between energetics and 
mechanics of, 97-106 
metabolic cost of generating 
force during, 103-105 
muscular efficiency during, 
101-103 
in Paramecium adaptation, 
526 


attraction and repulsion 
mechanisms, 525 
basic schema of, 520-524 
hyperpolarization and 
speed control in, 524 
ionic channels role in, 
526-529 
speed of, 524-525 
rate of muscle performance 
of work in, 99-101 
speed and body size 
determinants of, 99-101 
storage and recovery of 
energy in elastic 
elements during, 103 
See also Chemotaxis; Flight 
energy 
Loop model of hormone 
biosynthesis, 626-628 
Loop of Henle 
see Henle, loop of 
Lungs 
acute inflammatory reactions 
in, 283 
angiotensin metabolism in, 
264 
inhibition in disease, 248 
biogenic amine clearance by 
in control of lung 
circulation, 273-274 
extrapulmonary 
significance, 272-273 
and fluid balance, 274 
intrapulmonary 
significance, 273-274 
magnitude of, 271-272 
oxygen toxicity mediated 
through changes in, 
276 
pathophysiclogy of, 
275-277 
pulmonary hypertension 
mediated through, 
276-277 
bradykinin metabolism in, 
264 


chemotactic factors involved 
in injury of, 283-291 
cell-derived, 285-289 
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complement-derived, 
283-285 
experimental studies 
implicating, 289-291 
hormone clearance by, 
241-252 
injury related to 
prostaglandin release, 
260-261 
metabolic functions of, 
222 
amines, 269-278 
on angiotensin converting 
enzyme, 229-231, 
247-251, 264 
broad range of chemical 
compounds handled 
by, 226 
hypoxia effect on, 251 
involving adenine 
nucleotides, 227, 231, 
233 
on prostaglandins and 
related lipids, 229, 
231, 257-263 
selectivity of hormones 
and drugs handled by, 
226 
structural bases for, 
223-237 
on vasoactive peptides, 
263-265 
physiologic hypertension 
mediated by, 247 
prostaglandin metabolism in 
biosynthesis, 257-259 
physiologic and pathologic 
influences on, 262-263 
release of prostaglandins 
in, 260-261 
sites of, 260 
uptake and inactivation, 
261-262 
thrombogenesis modified by 
action on biogenic 
amines, 273 
two cooperating systems of, 
226 


See also Pulmonary vascular 

endothelium 
Luteinizing hormone (LH) 

calmodulin role in 
GnRH-induced release 
of, 674-675 

change in ratio to FSH 
during puberty, 604-605 

difference from FSH in 
inhibitory effect of 
GnRH on, 585 

discordance with FSH release 
during maturation, 
604-605 
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levels from fetal life through 
puberty, 598-599 
midcycle surge of, 606 
periodicity of release of, 
597-598 
pulsatile release in puberty, 
599-600 
pulsatile secretion of, 
583-585 
sleep production of, 599-600 
See also Gonadotropins 
Lymph flow 
changes during intestinal 
absorption, 47-48 
intestinal motility effects on, 
37-38 
Lymphocytes 
chemotactic factors derived 
from, 288 
Lysine 
as functionally important site 
of calcium ATPase, 
301-302 
Lysosomes 
degradation of acetylcholine 
receptors in, 325-326 


M 


Macula densa, 161, 162 
Macrophages, alveolar 
chemotactic factors produced 
in, 288 
Magnesium 
effect on myocardial sodium 
pump, 377 
role in calcium pump 
in heart, 415-416 
in skeletal muscle, 302-309 
Mammals 
control of brain temperature, 
85-92 
Masculinization 
insulin resistance associated 
with, 642 
Medial basal hypothalamus 
see Hypothalamus 
Membranes 
potential changes induced by 
chemoattractants, 559 
See also Sarcoplasmic 
reticulum 
Memory 
endorphins effect on, 
573-574 
opiates effect on, 573 
vasopressin effect on, 
577-578 
Menstrual cycle 
neuroendocrine model of, 
588-590 


Mesenteric artery blood flow 
measurement, 80 
Mescaline 
disposition in lungs, 270 
Messenger, second 
see Second messenger 
Messenger RNA 
in biosynthesis of 
acetylcholine receptor, 
320-321 
calcium effect on processing 
in muscle, 345-347 
Metabolic model for regulation 
of intestinal flow, 14-19, 
23-25 
Methioni kephalin, 633 
effects on intestinal motility, 
35 
Methylation 
of chemotaxis proteins, 
505-507 
control in bacterial, 507-510 
GTP influence on 
beta-adrenergic receptor 
reactions, 656 
of phospholipids in 
chemotaxis 
in Dictyostelium, 541-542 
in leukocytes, 561-562 
of proteins in leukocyte 
chemotaxis, 560-561 
Microspheres 
use in measuring 
gastrointestinal blood 
flow, 77 
Mineralocorticoids 
effect on tubular reabsorption 
in collecting tubules, 
195-196 
in connecting tubules, 
193-194 
effect on urinary 
acidification, 197 
See also Aldosterone 
Monoamine oxidase 
action in lungs, 270 
Morphine 
effect on intestinal 
absorption, 50 
intestinal blood flow and 
motility effects of, 33-36 
See also Endorphins 
Motility, intestinal 
see Intestinal motility 
Muscle 
contraction correlated with 
sarcoplasmic reticulum 
development, 347-348 
ionic channels in, 357-369 
calcium, 366-368 
chloride, 364-366 
potassium, 361-364 








in slow fibers, 368-369 
sodium, 358-361 
regulation of calcium 
concentration in, 
344-349 
regulation of contraction and 
relaxation of, 297 
turnover of acetylcholine 
receptors in, 319-329 
See also ATPase, 
calcium-activated; 
Sarcoplasmic reticulum 
Muscle work 
efficiency during locomotion, 
101-103 
energy cost of force 
generation during 
locomotion, 103-105 
friction effect on, 101 
metabolic cost during 
locomotion, 103-105 
rate of cross-bridge cycling 
and energy consumption 
during, 105-106 
rate of performance of, 
99-101 
two main variables 
determining, 97-98 
See also Energy; Energy 
consumption 
Myasthenia gravis 
accelerated degeneration of 
acetylcholine receptor 
in, 328 
Myocardial contraction 
changes in intracellular 
membranes during, 
455-457 
physiological function of 
sarcoplasmic reticulum 
during, 459-460 
sodium-calcium exchange in 
control of, 445-446 
Myocardial membrane, 373 
electrogenic mechanism of 
sodium pump in, 
389-398 
regulation and function of 
sodium pump in, 
375-384 
Myogenic theory of 
autoregulation, 23-25 
Myosin heavy chain 
dephosphorylation, 541 


N 


Naloxone 
memory effects of, 573 
in study of opiate activity, 
572 
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Nephrons 
classification of 
based on cortical position, 
147-148 
based on short- vs 
long-looped, 148-149 
collecting ducts, 167-172 
connecting tubule, 165-167 
distal tubule, 161-164 
heterogeneity of 
axial, 203 
biological importance of, 
203-216 
in maintaining fluid 
balance with 
expansion of 
extracellular space, 
206-211 
in maintaining phosphate 
balance, 203-206 
in medullary recycling of 
urea, 212 
prostaglandins role in, 
210-211 
reduction in nephrogenic 
diabetes insipidus, 215 
of transport function, 
181-197 
in vasopressin action in 
water conservation, 
212-215 
vasopressin influence on, 
213-215 
in water conservation, 
211-216 
See also Juxtamedullary 
nephron 
in vitro culture of cell 
populations of, 173-174 
intra- versus inter-, 181-182 
proximal tubule, 152, 
154-157 
subdivision of, 181 
“superficial versus 
juxtamedullary, 181-182 
thin limb segments of, 
157-161 
Nerve growth factor 
prohormone processing of, 


Nervous system 
see Brain cooling; Central 
nervous system; 
Hypothalamus 
Neuromuscular junction 
see Acetylcholine receptor 
Neuropeptides 
behavioral effects of, 571-579 
endorphins, 572-576 
vasopressin, 576-579 
Neurotoxins 
see Cardiotoxins 
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Newborns 
insulin receptors in, 645 
Norepinephrine 
affinity for beta receptor 
subtypes, 476 
effect on calcium uptake into 
sarcoplasmic reticulum, 
374 
effect on liver circulation, 63 
effect on stomach blood flow, 
6-7 
possible role in pulmonary 
hypertension, 276-277 
pulmonary clearance of 
limited by transport, 
269-270 
magnitude of, 271-272 
Nucleotides 
see Adenylate cyclase; Cyclic 
AMP; Guanine 
nucleotide regulatory 
protein 
Nutrition 
influence on onset of puberty, 
597 


O 


Obesity 
insulin receptors in, 641 
Opiates 
effect on pain perception, 572 
memory deficits due to, 573 
naloxone in studying activity 
of, 572 
See also Endorphins 
Orthokinesis, 525 
Osmolarity 
liver circulation influenced 


by, 60 
thin limbs of Henle’s loop 
role in urine changes of, 
189 
Osmotic pressure 
and intestinal absorption, 
46-48 
Ovary 
central nervous system 
control of, 583-590 
control of gonadotropin 
secretion by, 585-588 
hypothalamic control of 
pituitary-ovarian axis, 
588-590 
in menstrual cycle, 588-590 
See also Estradiol 
Ovulation 


infrequency during puberty, 
606-607 


Oxygen 
as chemoattractant, 536-537 
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effects of high concentration 
on pulmonary 
endothelial cell amine 
metabolism, 276 
metabolites related to 
neutrophil-mediated 
tissue injury, 286-287 
prostaglandin metabolism in 
lungs influenced by, 
262-263 
Oxygen consumption 
of flying insects, 138 
during locomotion, 98-99 
See also Energy consumption 
Oxygen tension 
in measurement of 
gastrointestinal blood 
flow, 79 
Oxygen uptake 
in estimating total cost of 
tuna locomotion, 
123-124 
Oxygenation 
in autoregulation of intestinal 
circulation, 14-23 
intestinal absorption and, 
45-46 
intestinal luminal nutrients 
effect on, 45-46 
liver circulation related to, 
59-60 
thermoconservation in fish 
related to, 129-130 


P 


PAH 
secretion into proximal 
tubule, 188 
Pain perception 
opiates effect on, 572 
Palytoxin, 470 
Panting 
brain cooling with, 88 
coordinated control of upper 
respiratory evaporation 
and blood flow during, 
90-92 
Paramecium 
adaptation of locomotive 
behavior, 526 
avoiding reaction of, 519, 
525-526 
basic schema of behavior of, 
520-524 
action potential to calcium 
influx, 522-523 
calcium influx to ciliary 
reversal, 523-524 
Teceptor potential to action 
potential, 521-522 
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stimulus to receptor 
potential, 520-521 
Parasympathetic nervous 
system 
stomach blood flow 
influenced by, 5 
Parathyroid hormone (PTH) 
effect on connecting tubule, 
194 


effect on distal tubule, 162 
proparathyroid hormone 
conversion to, 632-633 
receptor of 
binding to, 656-657 
regulation and coupling of, 
657 


Pentagastrin 
effect on gastric blood flow, 8 
influence on liver circulation, 
63 
intestinal blood flow and 
motility effects of, 34-35 
Peptidases 
in lungs, 241-252 
Peptide hormones 
evolution of, 615-623 
See also Hormones 
Peptides 
see Neuropeptides; 
Polypeptide hormones 
pH 
influence on liver circulation, 
59-60 
Phenothiazines 
in study of calmodulin, 
673-674 
Phenylethylamine 
disposition in lungs, 270 
Phosphate 
nephron heterogeneity in 
maintenance of, 183, 
185, 203-206 
Phosphatidylglycerol 
chemotactic activity of, 288 
Phosphodiesterase 
calmodulin regulation of, 669 
in chemotaxis response of 
Dictyostelium, 544-546 
Phosphoenzyme in calcium 
pump 
isomerization of 
intermediates, 304-306 
Phospholamban 
in cardiac sarcoplasmic 
reticulum, 402 
phosphorylation in cardiac 
sarcoplasmic reticulum, 
403-411 
calmodulin-d Pp dent. 
408-409 
elementary steps of 
ATPase in, 406-408 








inotropic effect of 
catecholamines 
mediated by, 411-412 
molecular model of, 
409-411 
physiological relevance in, 
411-413 
structural characteristics of, 
405 
Phospholipids 
in development of 
sarcoplasmic reticulum, 
341-342 
metabolism in leukocyte 
chemotaxis, 561-563 
arachidonate metabolism, 
562-563 
modulation of 
phospholipase A2, 562 
phospholipid turnover, 
561-562 
methylation involvement in 
Dictyostelium 
chemotaxis, 541-542 
Phosphorylation 
calmodulin in, 670-672 
of cardic sarcolemma, 404, 
413-417 
of cardiac sarcoplasmic 
reticulum, 402-413 
coordinated regulation by 
calcium and cyclic AMP 
Phosphotransferase system 
in bacterial chemotaxis, 
510-511 
response to sugars, 513 
Pituitary 
adrenal androgen stimulating 
hormone of, 609 
fetal synthesis of 
gonadotropins, 598 
interaction of synthetic 
GnRH with, 603-605 
role in estrogen-induced 
positive feedback on 
gonadotropins, 606 
as site of estrogen-feedback 
action, 586-587 
Plasma membrane 
cardiotoxin effect on, 
463-471 
hormone receptors activation 
of adenylate cyclase by 
movement through, 
658-659 
incorporation of 
acetylcholine receptors 
in, 322-323, 326 
See also Sarcoplasmic 
reticulum 
Plasminogen activator 
of chemotactic factors, 285 





proinsulin converting enzyme 
activity of, 632 
Platelets 
phosphorylation reaction in 
regulation of calcium 
accumulation, 413 
pulmonary metabolism of 
biogenic amines effect 
on, 273 
thromboxane A2 synthesis 
in, 260 
Podocytes in glomerulus, 
150-152 
Polymorphonuclear leukocytes 
see Leukocytes 
Poly: :ptide hormones 
extrinsic labeling of, 242 
hormone biosynthesis from 
precursors, 625-635 
lung metabolism of, 241-252 
See also Angiotensin; 
Bradykinin 
Pore model of hormone 
biosynthesis, 626 
Portal hypertension 
vasopressin in alleviation of, 
66 


Portal vascular system 
blood gas tensions influence 
on, 59-60 
catecholamine effects on, 63 
interaction with hepatic 
artery, 58-59 
neural influences on, 61-62 
osmolarity effects of, 60 
vasopressin effects on, 66 
See also Liver circulation 
Postprandial hyperemia, 18-19 
Potassium 
calcium-activated ionic 
currents in heart, 
429-430 
collecting duct role in 
urinary excretion of, 
170-171 
effect on cardiac glycoside 
action on sodium pump, 
381 
ionic channels in muscle, 
361-364 
delayed rectifier, 361-362, 


inward rectifier, 363-364 
slow channels, 363, 369 
in slow muscle fibers, 369 
ionic channels in 
Paramecium, 527-528 
ionic movement in muscle 
action potential 
generation, 357, 521-522 
Paramecium reaction to, 
527, 530 
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reabsorption in connecting 
tubule, 195-196 
See also ATPase, sodium and 
potassium 
Power 
in bird flight 
consumption of, 110-112 
induced, 110 
parasite, 110 
profile, 110 
in insect flight 
measurement of, 138-139 
requirements of, 135-138 
Precapillary sphincter, 14-15 
Prehormones 
see Preproteins 
Preproteins, 625 
cleavage mechanisms of, 629 
in hormone biosynthesis 
from larger polypeptides, 
625-629 
loop model for, 626-628 
pore model for, 626 
trigger hypothesis for, 
628-629 
ProACTH/endorphin, 633 
Progastrin, 633 
Progesterone 
effect on gonadotropin 
secretion, 585-586, 588, 
590 
Proglucagon, 633 
Prohormones, 630-634 
Proinsulin 
conversion to insulin, 
631-632 
Prolactin 
evolution of function of, 620 
receptor of, 647 
Proline 
as insect flight fuel, 139 
Propancreatic polypeptide, 633 
Propanolol 
withdrawal effects, 480-481 
Proproteins, 625, 630 
processing in hormone 
biosynthesis, 630-634 
significance of ‘pro’ sequence 
in, 630 
Prosomatostatin, 633 
Prostacyclin 
biosynthesis in lungs, 
257-258 
inhibition of, 259-260 
sites of, 260 
and gastric blood flow, 9 
lung injury mediated by, 261 
minimal degradation during 
circulation through 
lungs, 262 
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Prostaglandins 
effect on acid secretion, 10 
effect on collecting tubule 
transport functions, 195 
effect on gastric blood flow, 9 
effect on intestinal motility, 
35 
effect on water transport in 
collecting tubule, 197 
hepatic vascular actions of, 
65 
influence on intestinal 
absorption, 52 
intestinal secretion increased 
by, 52 
metabolism in lungs, 257-263 
biosynthesis, 257-260 
inhibition of synthesis, 
259-260 
pathologic influences on, 
262-263 
pregnancy effects on, 262 
by pulmonary vascular 
endothelium, 229, 231 
release into circulation, 
260 
uptake and inactivation, 
261-262 
pathologic states associated 
with release of, 260-261 
role in heterogeneity of 
volume expansion 
affecting juxtamedullary 
nephrons, 210-211 
Proteases 
involved in prehormone 
conversion to hormone, 
631 
in proinsulin conversion to 
insulin, 632 
Proteins 
conformational changes in, 
628-629 
synthesis of 
see Hormones, biosynthesis 
from larger 
polypeptides 
Proteolysis, post translational 
in polypeptide hormone 
biosynthesis, 625-635 
See also Hormones, 
biosynthesis from larger 
polypeptides 
Protonmotive force 
in bacterial chemotaxis, 512 
Proximal tubule, 152, 154-157 
comparison of reabsorption 
in convoluted and 
straight segments, 
184-185 
electrolyte concentrations in 
nuclei of, 175 
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eity of reabsorption 
by, 183-188 
ion permeabilities and 
reabsorption by, 
186-188 
morphologic subdivisions of, 
182 


paracellular pathway role in, 
152, 154 

phosphate reabsorption in, 
204-206 


role in plasma turnover of 
low molecular weight 
proteins, 154, 157 

secretion into, 188 

sodium reabsorption in, 
209-210 

processes in, 

182-188 

guanine nucleotide regulatory 
protein in, 664-665 

Puberty 

circadian rhythm of 
gonadotropin release in, 
599-600 

control of adrenarche in, 





events characterizing, 595 
gonadal levels from fetal life 
through, 598-599 
gradual acceleration of 
arcuate oscillator during, 
590 
influences on age, 596-597 
neuroendocrine control 
mechanisms and onset 
of, 595-609 
restraint of onset of 
intrinsic CNS inhibitory 
mechanism, 602 
negative feedback 
mechanism, 600-603 
timing of onset of, 596-597 
trend of earlier age on, 
596-597 
Pulmonary edema, 
alloxan-induced 
prostaglandin role in, 260 
Pulmonary hypertension 
altered pulmonary amine 
metabolism role in, 
276-277 
Pulmonary vascular 
endothelium 
angiotensin metabolism in, 
243-247 
angiotensin-converting 
enzyme localized in, 
228-231 
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biogenic amine metabolism in 
and amine disposition, 270 
receptor binding and, 274 
related to lung injury, 
275-277 
bradykinin metabolism by, 
226-227, 229-230, 
243-244 
caveolae intracellulares of, 
234-235 
cell cultures in study of, 233 
cellular lining of, 226 
electron microscope 
cytochemistry in 
localizing adenine 
nucleotide in, 227 
hemostatic potential of, 233 
metabolic functions of, 
221-222 
anatomic bases for, 
223-230 
cellular bases for, 230-234 
hypoxia effect on, 251 
kinetics of, 244-247 
prostaglandin metabolism, 
229, 231 
subcellular bases for, 
234-235 
paraendocrine function of, 
233 
varied properties of, 221 
See also Lungs 
Purkinje fibers 
effect of blocking slow 
inward calcium current 
in, 427-428 
sodium pump contribution to 
cardiac membrane 
potential in, 390-392 


R 


Reabsorption, tubular 
in collecting segments, 
194-197 
in connecting tubule, 
193-194 
in distal tubule, 192-193 
in maintaining fluid balance 
with expansion, 206-211 
of phosphate, 203-206 
in proximal tubule, 182-188 
heterogeneity of, 182-188 
reflection coefficient and, 
188 
relative ion permeability 
and, 185-188 
secretion, 188 
in thick limb of Henle’s loop, 
190-192 
in thin limb of Henle’s loop, 
188-189 


in water conservation, 
211-216 
Reactive hyperemia in intestine, 
18 
Receptor potential 
generation in Paramecium, 
520-521 
in generation of action 
potential, 521-522 
Receptors 
for acetylcholine in skeletal 
muscle, 319-329 
See also Acetylcholine 


receptors 
adrenergic, 475-481, 655-656 
See also Adrenergic 
receptors 
affinity effects of guanine 
nucleotides, 661 
alterations in human 
diseases, 639-648 
antibodies against, 642-643, 
647-648 
for biogenic amines in 
pulmonary vascular 
endothelium, 274 
in breast cancer, 647 
for CS5a chemoattractant, 
555-556 
calcium, 668 
See also Calmodulin 
calmodulin as, 668-669 
and endocytosis mediated 
by, 675-676 
for chemoattractants in 
Dictyostelium, 537-538 
for cyclic AMP, 537-538 
for folic acid, 538-539 
for formylated peptides, 
556-557 
gene duplication theory for 
evolution of, 618 
glucagon, 653-654 
growth hormone, 647 
guanine nucleotide regulatory 
protein role in hormone 
interaction with, 
658-662 
histamine, 7-8 
insulin 
in disorders of receptor 
specificity, 645-646 
in extreme insulin 
resistance, 642-644 
in hypoglycemia with 
non-islet cell tumors, 
646 
in insulin deficiency, 644 
in insulin excess, 645 
in moderate insulin 
resistance, 641-642 
in newborns, 645 





in supersensitivity to 
insulin, 64 


for insulin-like growth 
fe 


binding characteristics for, 
656-657 

regulation and coupling of, 
657 


of peptide hormones, 
639-640 
alterations in human 
disease, 639-648 
fundamental functions of, 
639-640 
in hormone biosynthesis 
from larger 
polypeptides, 627-628 
post-binding defects in, 644 
prolactin, 647 
qualitative abnormalities in, 
643-644 
quantitative defects in, 643 
regulation of chemoattractant 
binding to, 557-559 
regulation of interactions 
after binding to, 
653-665 
second messenger initiation 
by binding to, 639-640 
in thyroid tumors, 648 
thyrotropin, 647 
transfer with adenylate 
cyclase components to 
foreign membrane 
systems, 658-659 
translocator, 627-628 
vasopressin, 646-647 
Reentry, 491-492 
Reflection coefficients and ion 
reabsorption, 188 
Renal corpuscles 
three types based on cortical 
position, 147-148 
See also Kidney; Nephrons 
Renal failure, acute 
glomerular endothelium in, 
152 
Renal physiology 
see Kidney; Nephrons 
Reproductive physiology 
central nervous system 
control of ovarian 
function, 583-590 
neuroendocrine mechanisms 
and onset of puberty, 
595-609 
neuroendocrine model of 
menstrual cycle, 
588-590 
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regulatory systems 
controlling, 595-596 
Respiratory evaporation 
brain temperature related to, 
88-93 
Respiratory system 
see Lungs; Pulmonary 
vascular endothelium 
Resting potential, 396 
RNA 
see Messenger RNA 
Running 
energetics in insects, 
134-135 
See also Locomotion 


Ss 


Salt 
see Sodium 
Sarcolemma in myocardium 
calcium channel in, 417 
calcium movements across, 
415-416 
functional significance of 
phosphorylation of, 
416-417 
membrane of, 402 
protein kinase-catalyzed 
phosphorylation of, 
413-415 
sodium-calcium exchange in 
relationships in ionic 
binding, 436-438 
role in contractile control, 
445-446 
stoichiometry of, 444-445 
in transport across 
membrane, 439-444 
Sarcoplasmic reticulum 
in heart 
calcium release from, 
451-460 
calcium-ATPase regulation 
in, 406-411 
changes in properties 
during cardiac cycle, 
455-460 
cyclic AMP-mediated 
control of calcium 
transport in, 405-406 
membrane of, 402 
phospholamban in, 405 
phosphorylation of, 
402-413 
physiological relevance of 
phospholamban in, 
411-413 
in skeletal muscle, 337 
ATPase reaction coupled 
with calcium pump in, 
302-309 
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calcium ATPase in, 
298-309 
calcium pump protein of, 
297-312 
calcium transport site in, 
300, 304 
development of, 337-349 
function of, 337 
role in contraction, 297 
X-ray diffraction analysis 
of, 311 
Saxitoxin 
action on fast sodium 
channel in heart, 
463-465 
Sciatin 
effect on increasing 
acetylcholine receptor of 
myotube, 324 
Scorpion toxin 
action on fast sodium 
channels in heart, 
468-469 
Sea anemone toxin 
action on fast sodium 
channels in heart, 
468-469 
Second messenger, 639 
calcium as, 667-669 
cyclic AMP as, 667 
Secretin 
effect on gastric blood flow, 
8 


effect on intestinal motility, 
34 
influence on liver circulation, 


Secretion into proximal tubule, 
188 
Serotonin 
effect on liver circulation, 
65 
effect on lung fluid balance, 
274 


Signal hypothesis, 626 
Sinoatrial node cells 
sodium pump contribution to 
cardiac membrane 
potential in, 390 
Sleep 
gonadotropin release during, 
599-600 


Slime moulds 
see Dictyostelium discoideum 
Slow-reacting substance of 
anaphylaxis (SRS-A) 
biosynthesis in lungs, 259 
role in lung disease, 259 
Smoking 
chemotactic factors generated 
in lung associated with, 
286, 287 
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Smooth muscle 


Snake venom cardiotoxin, 470 
Soaring 
in endothermic insects, 137 
Sodium 
active transport of 
see Sodium pump 
calcium exchange in heart 
with, 435-447 
calcium binding in 
sarcolemmal 
membrane and, 
436-438 
membrane carrier role in, 
437-438 
role in contractile control, 
445-446 
stoichiometry of, 444-445 
in transport across 
sarcolemmal 
membrane, 439-444 
intracellular concentrations 
in renal cells, 175 
ionic channels in heart 
biochemical properties of, 
465 
cardiotoxins specific for, 
463-470 
ionic channels in muscle, 
358-361 
chemical studies of, 
359-360 
effect of denervation on, 
360-361 
ionic selectivity of, 359 
kinetics of, 358-359 
i 60 


in slow fibers, 368-369 
ionic current in Paramecium, 
526-528 
ionic movement in muscle 
action potential 
generation, 357 
Paramecium reaction to, 
527, 530 
permeability in thin limb 
segments, 158, 160-161 
reabsorption of 
in collecting tubule, 
195-196 
in connecting tubule, 193 
cotransport process with 
chloride, 191-192 
in proximal tubule, 
182-188 
in thick ascending limb of 
Henle’s loop, 190-192 
vasopressin and, 212-213 
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slow inward current in heart 
and abnormal 
automaticity, 486-487 
urinary excretion of 
blood flow distribution 
among nephrons and, 
206-207 
heterogeneity of tubular 
function and, 207-211 
See also ATPase, sodium and 
potassium 
Sodium pump 
in action potential of cardiac 
cells, 389 
ATPase involved in, 375 
See also ATPase, sodium 
and potassium 
contribution to cardiac 
membrane potential, 
390-393 
in atrial and ventricular 
preparations, 392-393 
in chick embryo heart 
cells, 393 
in Purkinje fibers, 390-392 
in sinoatrial cells, 390 
control in intact cells, 
375-380 
electrogenic, 379, 389-398 
antiarrhythmic effects of, 
397-398 
contribution to cardiac 
membrane potential, 
390-392 
coupling ratio and, 395 
effect on action potential, 
396-397 
effect on cardiac automatic 
activity, 397 
effect on cardiac resting 
potential, 396 
electroneutral versus, 
394-395 
experimental data on, 
393-394 
inhibition in myocardial 
membrane, 380-384 
cardiac glycosides effect of, 
380-382 
relation to positive 
inotropic effects, 
381-382 
measurement of currents 
generated by, 398 
regulation in myocardial 
membrane, 375-384 
enzyme concentrations in, 
376 
enzyme turnover rates in, 
376-378 
sodium/potassium 
counter-transport ratio 
in, 378-380 


vanadate in, 382-383 
reserve capacity in cardiac 
muscle, 380 
Somatomedin receptors, 646 
Somatostatin 
effect on gastric blood flow, 8 
effect on intestinal 
absorption, 49-50 
as local regulatory agent in 
several sites, 621 
prosomatostatin conversion 
to, 633 
Splanchnic circulation 
see Gastrointestinal blood 
flow measurement; 
Intestinal circulation; 
Liver circulation; 
Stomach circulation 
Starling forces 
and intestinal absorption, 
46-48 


Stomach 
ischemia effect on motility 
of, 40 
temperature increase after 
meal in warm-bouied 
fish, 130 
Stomach circulation 
acid secretion related to, 
9-10 
clearance methods in 
measurement of, 76 
factors controlling, 3-9 
biogenic amines, 6-8 
hormones, 8 
neural, 3-6 
prostaglandins, 9 
See also Gastrointestinal 
blood flow measurement 
Substance P 
in lungs, 263-265 
physiologic role of, 265 
Swimming 
energetics in warm-bodied 
fish, 121-130 
Sympathetic nervous system 
influence on intestinal 
absorption, 51 
role in liver circulation, 
61-62 
stomach blood flow 
influenced by, 4-5 
See also Adrenergic 
receptors; 
Catecholamines; Central 
nervous system 


5 


Tachycardia, ventricular 
reentry mechanism in, 492 





Tachyphylaxis 
of beta-adrenergic receptors, 
478-481 
Temperature 
cerebral circulation effects of, 
90-92 
endothermic insects and 
energetics of locomotion, 
133-140 
thermoconservation and 
locomotion energetics in 
warm-bodied fish, 
129-130 
warm-bodied fish and 
energetics of locomotion, 
121-130 
See also Brain cooling; Brain 
temperature 
Tetracaine 
effect on potassium channels 
in muscle, 362 
Tetraethylammonium 
effect on potassium channels 
in muscle, 362, 364 
Tetrodotoxin 
action on fast sodium 
channel in heart, 
463-465 
effect on acetylcholine 
receptor, 325 
Thallium 
effect on potassium channels 
in muscle, 364 
Thermotaxis, 511, 513 
Thrombogenesis 
pulmonary metabolism of 
biogenic amines effect 
on, 273 
Thromboxanes 
biosynthesis in lungs, 
257-258 
sites of, 260 
inhibition of, 259 
Thyroid stimulating hormone 
(TSH) 
autoantibodies against, 
647-648 
receptors for, 647 
Thyroid tumors 
receptors in, 648 
Torpedo electroplax 
acetylcholine receptor in, 
319-321 
Transducers 
as chemoreceptors, 505 
methylation of, 505-507 
comparator function of, 507 
nature of signal to flagella, 
508 
in Paramecium behavior, 520 
role in bacterial chemotaxis, 
504-507 
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Translocators in hormone 
biosynthesis, 627-628 
Transport functions in kidney 

tubules 
see Reabsorption, tubular 
Transverse membrane system 
(T-system) 
in muscle contraction, 297 
Trigeminy, 486 
Trigger hypothesis of hormone 
biosynthesis, 628-629 
Triggered activity in heart, 
487-488 
Tryptophan 
fluorescence changes related 
to conformational 
changes in calcium 
ATPase, 309 
Tuna 
energetics of locomotion in, 
121-130 
in giant bluefin tuna, 
127-128 
in small tropical tuna, 
126-127 
Tympanic membrane 
temperature, 92 


U 


Urea 
medullary recycling of, 212 
secretion into proximal 
tubule, 188 
thin limb segment exchange 
of, 159 
transport in collecting tubule, 
197 
Urinary concentration 
nephron heterogeneity role 
in, 211-216 
See also Reabsorption, 
tubular 


Vv 


Vagal stimulation 
acid production secondary 
to, 9-10 
effect on stomach circulation, 


liver blood flow effects of, 62 
vagotomy effect on, 6 
Vanadate 
as regulator of myocardial 
sodium pump, 382-383 
Vasoactive intestinal peptide 
(VIP) 
effect on intestinal 
absorption, 50 
and gastric blood flow, 8 
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guanine nucleotides in 
activation of adenylate 
cyclase, 662 

in lungs, 263 

physiological role of, 265 

Vasoactive peptides 

effect on liver circulation, 
65-66 

metabolism in lungs, 263-265 

See also Angiotensin; 
Bradykinin 

Vasopressin 

and appetitively motivated 
learning, 578 

and aversively motivated 
behavior, 577-578 

collecting duct as site of 
action of, 172 

effect on collecting tubule, 
197 


effect on distal tubule, 162 
effect on gastric acid flow, 8 
evolution of function of, 620 
hepatic vascular actions of, 
66 
and heterogeneity of filtration 
rates in single nephrons, 
213-215 
influence on countercurrent 
system, 213 
lack of effect on connecting 
tubule, 193 
memory effects of, 577-578 
opiate and endorphin 
stimulation of release of, 
576 
primary action of, 576-577 
receptors of, 646-647 
role in angiotensin-induced 
drinking behavior, 576 
and salt transport in thick 
ascending Henle’s loop, 
212-213 
vasoconstriction effect of, 577 
Venous pressure 
effect of elevation on hepatic 
circulation, 58 
Ventricular tachycardia 
reentry mechanism in, 492 
Verapamil 
as blocker of slow inward 
calcium current in heart, 
426 
Veratridine 
action on fast sodium 
channel in heart, 
465-467 
Villi, intestinal 
microvasculature of, 43-44 
neural regulation of 
circulation and 


absorption in, 51 
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Walking 
energetics in insects, 
134-135 
Washout techniques 
in measuring gastrointestinal 
blood flow, 75-76, 80-81 
Water 
nephron heterogeneity in 
conservation of, 211-216 
medullary recylcing or 
urea and, 212 
vasopressin and, 212-215 


reabsorption of 
in collecting tubule, 197 
in proximal tubule, 
186-188 
Wolff-Parkinson-White 
syndrome 
reentry in, 491, 492 


xX 
Xenon 


in fluorescent excitation 
analysis, 81 


in washout studies, 75-76, 
80-81 


X-ray diffraction analysis 
of sarcoplasmic reticulum 
membranes, 311 
X-ray microanalysis 
kidney morphology studied 
by, 174-175 


z 
Zinc 


effect on potassium ionic 
channels, 362 
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